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Stress Analysis of Control System . as412
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USAF Contr. No. WE35-ac-22352 '
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- “June *47 Unclass, U.8. English 40 diagrs

Analysis is made of the control system of the XB-38 bomber. This analysis is an addendum to
the stress analysis previously given for the YB-38 and B-36A bombers, Atteniion has been given

to the control column, aileron controls, elevator controls, elevator trim tab system, rudder controls

and brake pedal system, rudder control system and rudder trim tab system; A summary of the
margtns of safety is lncluded.
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INTRODUCT ION

*A , This addendum is written to lncorporate the analy-
sis of the XB-36 Control System, The operation of the

control system and the design conditions are the same for
the XB~36 as previously shown for the YB-36 and B-36A in

C,V.A.C, Report FZS5-36-150, %tgesg %gélzsis of CQﬁtgo;
E{_g;_e_g' however, there are minor differences in the con -
struction of some of the components that will be analzyed
in this addendum. :
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TE ConTeOL Cotvmmn Des/eN LoADS FoR THE XB-3(
ARE THE SAME AS THOSE SHoww Fok THE YB-3¢ & B-3¢4
oV PRGES 4, 56 OF F25-3G~/50.

Anepon Systers v Conieol. CoLvmp)
M~—7:HE‘ /»’/t.—.F.:eoAJ SVYEBTEM /N THE CORITROL ColUAIA) OF THE
YB-3¢ /é JOEUTICAL Jo THRAT OF THE YAB-36 e/.&ié/—?. SHicE |
THE LORD/NGS ARE ALSO THE SAME THE AMNALYS/ S Fo® 74/S

FEGION SHoULD BE PEFECPED TO FHNGES & TakoueH /2. of
 FR2E-36-/850. '

b e oo

ELevATog Syster N _Cowteor ColuMA

THE ELEVATOR SYSTEM |0 THE CONTROL COLUMA oF yus
X6-36 IS THE SAME AS THAT FOE THE YB-3¢ o B-34 4 excerT
THRT THE COLUMA IS ONE NWCH SHOETEE AMND THE ELEVATVE:
| o CABLE /S ATIRCHED T0 A HORN OM) THE TORGUE TUBE [REF 36co03)
' JWSTEAD OF THE Pusk - Puct 7i8€ /ffé’F. '3éc.473‘7)

ALl COMPONENTS SHowA) 110 F2 .S ~36-15S0 WHICH Wil
HRAVE DIFFERENT STRESSES DVE To THESE CHANCES ACE AnA -
LIRED /N THIS ADBEADIAL _

THIS AODEWDCAM WILL ALSO AMALYZE ANY WEW PARTS wucH
ARE ADDEO AS A RESULT OF THIS CHANGE. '

ALl COMPONIEMTS OF THE ELEUATOR SySTEM /n The CoLumMAs
WHICH ARE ANALYZED /p) FES-36-/S0 WHICH 05 KmoT APPERES
0 THIS ADOENDUNM ARE E/THER WOT USED oax 7HE ¥8-36 or.
THE JTRESSES MINOLVED MHAVE NoT BEEA ALTeEDL BY 7THE
ABOre CHANGES . |

ey

i

A € PN S e

Bewoig MomeNT DUE To Fok€ ¢ AFT t0ADS
AT 7ToP 08 BASE <cAsT/n1GF [

' = d{dsovz3z§ C&»‘F, FZS~36—450 WiTH CotuMas
. = 4,500 JN.LES /A, 5#0-«;72?&?. )
L AT £ oF ToRGUE TueE !
= gAY 3. e
- = I8 40 /A’.‘L&s,
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( o BEVOING MoMENT DuE To SIPE LoAD
AT TOoP of SASE CASTING !
- /S50x 23.35
= 3470 . LBS)
AT ¢ ToEP UE TUBE
= /SOx 33,5
. $v25 imLBS,

JoRs1ON DVE To SIQE LoAD

7= 705 .85
/ee'F Fes- 36-150 , s /3)

THE Cotvmw /s cerrical m CorBIiED 5euo/ua o
ABouT Borw AxEs AND To€sion o A sscrmu A7 N e
THE TOP. of THE OBASE CAST/NG. o N

@ Ul | | 5’.///,,_,( - /0500 w. .88,
. '3"1 >y ’—,“' .3470,‘{/,0. wé "
T'ozé.us* = 7085 s c's‘.s T
S€cTion PﬁbPEET/e‘s e B 3
” 'Ix-v s .4 7? . “ﬁée’}’.}t.zs—gé;/s‘é y Prée /7)
Iy-y = /..5'526'0/4(.4/( S " " 17 )
X= 285w (* 7 L as)
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- Cawmz A7 rc‘P oF BRAsE a..4:57 ua ,

f, = (3490 % 2./85) 4 (16,500 %.999)
/. 5825 7.7

9820 + 22,400 = 27,220 Fs./.

fs =987 p.5.]. (REF. FZ5-36-150, PAGE /8)
Fér - 32/900 s (REF. F25-3¢-/89 FAGE 149.“);\
Fsr = 1000 Ps.d. ( REF Fzs-3¢°/5¢ PAGE /6)

By = 27,200 - .86 0 /-?5 = oa&a(ur,::s-:a#s‘om»:x/a)

S‘L_Tz,ao
M.S.= /- e —) = _+Jo

’ - B&0 t.osE0

Base ~CONTROL LOLUMN 534(‘:@54)

'l’//t CASTING WILL RE a_/feckzo AT
&Ecr/a»v A-A (REF. Fzs ~3L—/50,PAGE /q)

BM.xx = 450 X26,85 = )IGeo IN.LBS,
B.M,y.y = /60 X 26.5 = 3780 /N L35,
T = 706 (REF, PAGE 3 )
Tx-X =2.218 NS, Tyy = 7.82 W* (REEF25-3¢ -150,PACE 19)
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REVISED.BY. Yrnor ! . DATE_ Q. JlUL. 19%7 .
. _ - CONTROL COLUMN

BASE CASTING (conT)

V= 11095 N, X=2.297 N, ( Eer, FZS—3¢-/5Q F’/f&é‘.@)

£= SEROESATANA -+ 11220 x1.095
b 7 2 ' 2.218

= L1170+ § 900 = 7070 Ro. 1.
_ . =254 psi, (Ter FZS-36-/50, PAGE 19)
fe

= /6,000 PSI.(ReF FZS =~ 3e~/59, PAGE 19)

e

F=

E= 18,000 BS54, (BF FZS- 3¢ =180, PAGE 19)

H

: » 2070 _ o N
i : Eb m— .444‘2) E—.O/J(EEP FZS 3(@ /\50)9/9)

/ . .
M.S- = ‘442+.0l5 - I = + /'/7

TOEg veE T vmse
LOADS INNEETICAL. PLANE
| / SIDE LOAD ON CONTREOL COLUMMN

MOMENT AT coLumn BAsSE= 5028 "% (per P )|
ke
5 . Z VeeT COMPONENT OF CONTROL HOEN LOAD
E P . =2 PP (LEF. P 6 ) |
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'PHEPARED BY_—2504 b , " FORT WORTH DIVISION . -
] CHECKED BY £ : ¥, > . FORT WORTH, TEXAS . . MQDEL.Xﬂ.j.ﬁ__.______ -
HEVISED BY ‘ DATE_S /347

AILERPON CONTR.OL S YSTEM

THE AILERON CONTROL "SYSTEM OF THE
XE~-36 15 JDENTICAL TO THAT ©F THE
YB-3¢ & B-3C6A SINCE THE LOADINGS

ARE ALSO THE SAME | THE ANALYS/S

FOR THIS REGION SHOULL BE REFERRED
TO PAGES 73 THROUGH F€& OF F235-36~/§0

ELEVATOR CONTROL _SYSTEM

T/{E ELEVATOR CONTROL SYSTENMNM OF
THE XB-36 1S IDENTICAL TO THAT
| \ OF THE YB-3¢& B-2€A, S/INCE THE,
( LOADINGS ARE ALSCO THE SAME,

THE ANALYS/S FOR THIS REG/ION
SHOULL RE REFERRELD 7O PAGES
37 THROUGH 47 OF £25-3¢-/50.
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RI‘NHVUUFWP___
PRERARED Bv_£LLLECK Cansolidated Vultes Aircraft [anpuralinn REPORT o E23 e —zao

FORT WORTH DIVISION MObEL _XF=3¢

HECKED BY -
c i FORT WORTH, TEXAS

REVISED BY DATE _& - /S -~ 2

ELEVATOR TRINM TAIB SYSTEM

THE ELEVATOR TRIM TAB SYSTEM FOR THE X/3-3¢
1S |PENTICAL TO THE TRIM TAE SYSTEM FOR
THE YB-3< AND B-26A EXCEPRPT FOR THE
TORQUE TUBES AND THE SPROCK ETS IN
THE PEDESTAL, TWERE ARE THREE TUBES
INSTEARAD oOoF TWO.THE SMALL SPROCKETS
ARE THE SAME S1 ZzE. THE D/IAMETER ¢F THE
LARGE SPROCKET IS 2.630 IN(REF, 364C 22 30)

LOAD /A/.C,HA IN

" LOAP IN CABLE = 6RO X/.3/s5 = €762 veir
NV

TORSION IN LOWER SHAFT =76 XL2158/6 "™

L5 ¢z : | . P
R Ps. ‘ 4l :
‘«.m’i n.eucT : Hedy +_.

€20 PULT (REF Fzs5-2¢-150, P 62)

1’3.25’ ‘ — 85187
v '
A R ‘

* ' : FIGURE =2
ML =0, M3L,20 I I't-;YA‘Ys Ye,

ML+ ZM;L, FRMLLa t MLy /_<,+1<1+'-—— (Ya-Ye)+ ££ (Yo ~Ya)

EMlLyt1a) = BAL1-AY) +_11(t 53) 4 BB (L2 E))
L, b
2ML (88, 43 = ~& 75 X1.82€ (3—2 5’—-/374 ) WAY xa47z(es‘/a 893/ ")

- 620X 46'97(84 8%, 4657 )

6 &,/8

~"% ML= 20 9£0 - €80 /INLBS,

/7c. 8¢
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CKED BY ot

EHE ' FORT WORTH, TEXAS uunm_){z = ’
REVISED BY__ : DATE S ~445 -9 >

-

ELEYATOR TRIM TAB SysTrEm

LOWER TUBE

' 7?5
'4‘— 1.97(4 ﬁcsonﬂ'
: .

FIGURE &
R o R-v

Er5 X375 —680 ~2,25§ R, = O
R,=7¢.7+8s. UP.

Ry = 675 X/.876 +E5C
3.24

o B T 599 tEs, OVPF.

o ‘ (2o ® - ceo
.t; : . #87 ' | . ' . -4(5"

Z BE 18y - ﬂ
FIGURE 7 ‘ R3

R, = c20(84.3(~.4(5) ~ 80
85187

Kr\,?’ ‘QQ PAN S DOWN.

Y.+

Ry = €80+ (20(875 184.73)
8¢, /87
Rz = 631 Low M.

THE Acwéle TYURE CONSISTE OF A P8 O.DR0¥q 2487
JVBE BETWEEN THE SPRockeETs(3¢Cze3 9
, . ‘WITH A STEEL TURE (3CCZP28H /17 ATT ACHEDR
13 C To THE RH.ENO AND TWO SrEE: TVBES

(B Z2ROO AND 3CC22 28 =/¢) ArrAaﬁgo ro

mE LM, END. :
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ANALYSIS L,

- N 3 ¥ v

e I il e Nl Coprtin o A

CHECKED BY - MODEL X B 32 ‘
T E

REVISED BY FORT WORTH, TEXAS oate S -15-47

| ELEVATOR TRIM TAR SYSTEN
LOWER TUBE |

THE TUBE (3£C2180) WILL TAIK E ALl OF THE
TORSION DVE TO THE SPRIC/IKETS. THIS TUBE

AND 2£C 21 2&-/C W/LL TARE ALl OF THE
BENDING . '

BENDING AND JoRSION ON STEEL TyEES
L=,0/z,y= 375, J=.024, D/ =" e cc.57
L/p = 875 /780 =117 Fru = 45,000 75s. /.

BM .= 599X 1875 = JIZ2Z IN, LES

f,= H22X.37¢ . 35000 RS,/

PRl .
foz.Te - 8/¢ *32¢ - Iz 75”0 Fs./
J : OZ Y / '
Fe = 129,000 P<./, (RE/- ANE-S, Fi6, 4- -20)

Fsr. = 86495000 = 8/¢ 0OR <, @sFMa-s‘. FIG. 49 ez)

Rg= 3 7 00 « 272 Rs= 1BI1TC - /5¢C
s __é;ﬁ.__.__ = s = .
/29, 000 &/,600

M.,.s. =, / ‘ /
, V278 + . /5¢

+/.:'337

BEND ING AND TORSION ON ALUMINYNM TUEBE
o.p=.B75,6=.049 L =0/, P/6=]7.9,J=.02

BM.=290 IN. L ES,

fun =290 X, 4275 //)500 P s/,
ol/f




4 Lonspidated Vollee AINCralt Larperatinl . ooy 25002 - 200

) FORT WORTH DIVINION ,
CHECKED BY . s
FORT WORTH, TEXAS MoDEL X -3
: CATE __ 3 " /5~47

REVISEDBY _________. >~

EL EVATOR _TRIM _TAB SySTE M

s =Tc = 8leX4324 - /c,200 Fs.),
7 LORZ

Fo = €6000 P54, (REF.ANC-&,FIC,5-5)

Fs7 = 33000 Fsl, (REF.ANC~6, Fic, %)

Ry = 1500 - ./7 Rs = /g200 . .492
65]000 , 33"000

MS, = / - ) = 4.5/
.17 + 4992 .
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PREBARED BY

- . y . , . ‘ o rAIE, i d I
TANALYSIS QAL LOLB . i Cansolidated Valtee Aircraft Corperation .o Fa s Ssecimpn

. = " FORT WORTH DIVISIDN . . -
_ CHECKED BY__I__JLLDFQQQ  FORT WORTH, TEXAS MODEL.X B /.aﬁ »
REVISEDBY e . : . - DATE_S5/2/47

e

. The voddey control and broaxe pedal s/:.n‘em
‘on the AB-36 )s simifar 4o that of fhe YB-36 and
B3 A, B/v cam/odr/'san of F_zj'urc R-1, Rc.pon‘ N ber
F2S -236~ 150 ond Figure 8 of /é/'s re/oor#, St ean
be secen thot o caé_ic ronaround system 15 vsed
or the XB-3é wa;;/c- g /a:/&/: anJﬁu// bar /’ef/dces
the runqrovnd J)lé‘/’cm on the YB-36 and B8-364,
Als e, a‘7uadran1’- (36Coq40) s vsed on +he xB-36
mstead’ of Hhe '.‘s"'ejmen:l (36ca525) 1hstalled on
the YB-36 ana/_ a-eéﬁ'ofr,/ones. Also A-Frame
rvdder and brake pedol/ shaf su/nfan‘g are
Fabn‘coff_d from drawn 2887 o/ominum a//oy cmcf
extrvded angles,(3¢c 0¢7) |

\

-~

, - The rvdder sevvo control systermn on fhe x8-36¢
‘d/‘fﬁ/ane ’s a/.s,o J/'mv'/cr to thot on’ Ahe YB-34
dﬂd' 8-3(A,ecxce t the rvddleyr screo con/ro/ vod-
rants (36C 1796); the bellevanks (3éci7z/), and the
+of7ue. tube (36 1723), R o S

-
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PreParEC BY_TEm Censolidated Vulten Aircraft Corporation - oo oo v oo o

CHETKED BY. “’R; wgg;;‘i_"’f;’:':"f"‘ ' MODEL_ X B-34

‘nzwszoav_~_¢____-_~ FORT ' 8 pate___5/8/¢ 7

FWaias

Ref. 3icooe
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anarysis_Contreis = -
PREPARED BY. 2800 . . .

CHECKED BY

Consalidated Voltee Aircraft {:nmnmhnn
Thempson. :
REVISEDBY oo o

FORT WORTH DIVIBION
FORT WORTH, TEXAS

rAg e

REPORT NO. [.ii_&i_m
MODEL . b 145
DATE

s/9/47

.

¢

. Ver-fl'ca/

¢'fUD ﬁroum(

E._g' yre 9

Lopoeg DAL SEGr1EN T

A/Eurfﬁlu F&s;r/gN

460%'9.‘ °rS Loap

o i A o B i R R

care Dok e




ke

53

; . I Lo C e a e .. RN 4 ‘
BT e " . i T i 4 ’ sl RN g e A RN 2 oncs Ty ik [ERRT RIS | R T e
B 411 gty STV gy e NSRS TGRS e e e

F LY
*
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Fw 444

anavvsis Con Frols . . . PALE:

PRECPARED 8Y_ | e msnudm:d Ytliﬂ:Tglgsasl aﬁ:l'yl‘ alPR  poonr g E‘i&_.ié__m_
CHECKED BY ) aRT WO 181 MODEL _XB =3¢

REVISEDBY o . FORT WORTH, TEXA® DATE _S7/9/47

CQ/d/ asscmé/ 00/75/‘5'/5 r; /wo ec/a/s
(Ref. Js’coaa) ond 5c_7mcn14 //?07[ 36¢090) fi?aun'/ca’
on o Jédf-/ (Fcf 3(2076’) WAJC&{ /6 S'U/a/aor?(eol A)/
three f-frames (Ref 36coé 2.

Figure 8 shows o skedeh of fhe contvol 6)!571cm
and Figure 9 shows He diveatitn S which *he
eable Joads act.

AoaJ /'/7 f/c craésaUcr kcaé/e
: = éﬂ( A é?ﬂ
/3.563
7= 39 4-'*

b.ﬂ&im&ﬂfﬁmmﬁj__cﬂu_w

- P= 394
A= ,3/8( 030 %2
) =.0L;n:' '
* for=_29¢
o1
= ‘19/700 #710’1 b

Far= /14,000 ¥fnr  (Stwetures Bollm"./'n. 5-4)

MS.=a4e,000 /= | ' fggg

/ 9’.1@0 ‘
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FW 444

P <5 Censafidaied Valteg Aircratl Larparauon e v
Zﬁ;ﬁtﬁgzsvfbl‘ Wﬂ_ mp Bent FORT WORTH DIVISION :EZZT P;(C;EEJ;%M_ Y.
Revisep ey ' FORT WORTH, TEXAS DATE _S/73 /47
A : .
-y e s c 4o fhe vudde c/a/.s o
3947
Iy
- 450
42{_/
R=S/5*
{ ‘ .
A Figure 10O
—d
EFp =0~ 450 —35¢ Sin /5°
= 450 — 394-(.259
=450 — 02 Y
= 340%
eF 0= 394 cosis?°
= 394 ( 955)
=360%
g R=UEea)™ +Ganr -
= s ¥of d}_vj/c = -/dﬂ'/.,ﬁé.ﬁ-
280
= 428 mreovsvred from Verdlow/
4 This rc.su//dn# food s COns/c/craé// smaller
- than the ane df/ol""'d e fhe rudder /neo/cx/ ceontrol
':5;':0;-/- on the yB -3 and B-3¢A a,'r/o/qnes ond




Lonsolniared . vuliee Cdreraft Lnrpnralmn REPORTND. . Fz.s- araee

PREPARED BY oV -
CHECKED BY “T'/mm]nsou H o oA MODEL X B<36 .
REVISED BY.__ . oATE _ §//S/L7
Rudder ond Braxe Peds( Sysfem
L I since the XB-36 shaft Is sjvar%cr it s wnneces-
k. .
‘ Sd,-), to cheax +he XB-36 shat? (36c o) for fosSore.
?.
o]
|4
il
£ 3
;i
H
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-~ ANALYSIS LenTre] — R T Y . . PAGE
EREFARED avf—;,.’ﬁi‘_ Tond Cansulidated Valtze Aircraft Corporation 0o
cHeckep By LAhor ;

REVISED BY , DATE

FORY WORTH DIVIBION MODEL -y

FORT WORTH, TEXAS s/12/4 7

'ngdd'gz gud B rage E«:g'gl ;’x,s}gm..,.____...“

F/_'jyrc 1 Shows Fhe a/a//'eq/ frads A She
shaf¥. Fer sionificonce a/:vuméereo,/ wints on
shatt sce f"/_}urc R-44 of the Redder Bnalysi's,
(Report No. F2s-36-/50) - .

Ref. 36C00e-21

By csmfdrIGOﬂ of #4s /_:‘7"0/3 wor Ah /40/ a/fc/ﬂgr/
No, FES-36~12, Figvre 8-S, K )5 seern Fhof He foods

?a/://'eo/ DA /.//)z Aorfer rvdeder /aco/o/ shatf are
W

e Some exdep for a smalbr verfical lead +1n #he
e.a/uf frame, Thes Fle YB-3& and 2-38~ rua/a/er/aeq/d/
) a{% /oda/s w’}// Ac aanaerl/u/,.uc ’7 c/ec&./'/?j -/Ac
_,-9—/rdn73 suf/oan(s on Hhe xB-3¢. :




PREPARED BY —Len. FORT WORTH DIVISION
. h : 36
.GHECKED BY. T4 empsen FORT WORTH, TEXAS MODEL . é P

REVISEDBY_._ ... . . __ DATE _ . /47 R

"ﬁ l"’ /';'Q‘:TI& - B‘/b/é 4"('4-3:4:"3/— Kun/o/ef _E;dngiﬁc;g_é_?).

1

The rudder /.:eo/a/s sho ¥ s suf/ortzcd/ .5/ three
F-Fframes (36C067), The Frormes are eritical for braxe

' ' ) COf)7‘ro/ loads, The frome S. orc rrade From drawn
24ST BLCLAD oand extroded anj/cs (36C067) . The
i . o GIDF/I'CJ loads arve +he some o= #Aosc shown on

F}_jurc . 5-/4//0,/53/ fefor?‘ Ao, FES -36- /50,

112¥

!iwmmwsw,gm P vy o i

section A-A

Area= 128 ,n*

T o o1s6in* . 3
1
|
N #
757 A l 7/*
C- .
*
240

. Ref. 3écot?

b

¢

R e Kast i st s

g 4.s.$ume'/[');f—rame fo 6‘8 /O/n J'd/'n/c,c/ aﬂQ/ Ahe /of7./c
(u«%)a‘o I'Jc VC_GC.;GCJ (o 07 col//a/e forces a/ /9;‘/C.

. ’ Cau/o/c forces = 2216 = ,2,%
’ 18,25
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PREPARED BY [/
CHEGKED BY _ 2.

Them Fé.é';

LULSUIIUGLSU VUILOG [AIAGAKMLE EJUS P sisawas
REVISED BY.__ _.__

FORT WORTH DIVISION

REPORY ND. £ £3~38° .00
FORT WORTH, TEXAS ;f::‘_ﬂ‘g-;f:;f;‘ T

. —Ruddsy ond Broxe Fedal Syslem

] ]

Mefgdﬁ%c_,ﬁﬁ Lvmm failire

f< ~7&;— + _‘£ZZX .
‘V\/hacP=’ z95% (/l?c{,'/pgo:?c 28)
A= /250Y (fef poge 28
- M= 12150 22.3) (/% 75)
. GO& 1077 ) X
Y= .54 .., (et a9e 28)
I = ,0s/5¢,nt (zc{?aje, &)

fe

h

2355 4 906 (. 8¢l
SRS s 0/5°4
33, 760 /1A%

=
|

._-- iy —
0= JF -
= u"r?'llf"
L = 1825 - s5. 8’ .
P 34
Fe & 30,000 *int (¢v.hpe )
..,;_- "~/ . . /
”‘5 ‘0_ + 76 .—/ — +£°7
30,000 .

&5, 000

-

| Lheox — U fkc{-_ﬁqﬂ&i&&c_l&aj_,“/"mw

“1l ;5 o :A:nd’dra/ ,Séa#/'a'? (KI.5667) (/?e‘f 363"067_)
fr= P 4 0
A I
‘where P z200%
Az,0138/n%

Mz 12/ (531, /% (20.9)

= 13/0 sn -#

¢
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PREPARED BY. / @37 o v (EARWETRE Iﬂlllll‘llmll g m
< T?l,é FORT WORTH DIVISION | REPORTND.EZ5” 3€'
. CHEBKED BY. _meQ'f) ‘ : X8-36 .
L mevioen av ' FORT WORTH, TEXAS ‘ MODEL —
e _ : ‘ DATE _ 51/3/47 e

Y= .4047n, i '
Lyys 022 n* o L.

£t = zal + 1370 $0£7)
Y 022
100 # 24,100

= 25600 %0k

W

F#: 65000 PN Ane-5) o

.Sz 45,000 +y5e |
: RE, 400 . : |

VA
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! . prepareD By Teed_ LULSDIITAIED VIIEE MANUISL] LUIPUIauims

mesORTNO. FES-¥ LM&4 N
" GHELRKED BY 'Z"_/uw}f rgg:r:g:f:“n:gggry MODEL — XB-d&
REVISED BY _ _____. DATE _ 3/ i4/¢7. __ .
' | - e oL

o 36C07%6

F/'qurt._'.; 13 (RGF.F}“MLZ)
= g g |

Cheox rivets for shesr

Riveds. gr757 C'os-‘;nj 24T

M= 2,679 (K&} + 2216

= 264/ 11,- ¥ o

d' = 'Zg o‘ l"’j
7 K= 129
¥ ' EK= 9,76
SN : EXS*s 25,33 /at

Rivet no.V/ €8 are c_r/'vt/&a/ ,n sheow

me—- é 1.63)(1.44)

= 247%

X Pro= 2681 ( Lege) (g8 41
. _ 2533

- fo=_1/2(/94)

F 3,74
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NALYSIS. LPRTEZLS> - . ‘ ABE
:Rgpmw ay ,,L,J_ “‘ " Consglidated Valtes Riroeaft Corporation [ 0o - LRl s
CHECKED BY TAJmfﬁm FORT WORTH DIVISION Lﬁ

mooeL .. XE~-36¢ |
revisepey_.____ 1 - FORT WORTH, TEXAS paTe_ SLLESE7

Rudde r gnd Braxe Fedal {ys/e-rr;

R = j(z4 7#17)% + (217)*

J (zsx)© +@I9)

{1

336 ;t/r'l:w,#
Dllowable Joad= 745 Movet  (ANC-S)

ms.= 745 _[= #1222
334 | -

g Cheek ANZ3 bolt ﬁeAqu.ﬂ} on bub of J(qééO? (Re{ .25_;_@_62

( Mesri Doz {+1:375 (Rct, P,3/) ,
- ! . \ - ‘ .
/1/68 I;')o .
C-u/ale ﬁrceé due /ojuta_&g.f.‘_.,
1,188
S = 1865%

Aev= .168( 188) = 0354w ™ | N B
for = 4848 - $2750 Wit |
ET , ' f

For = 83,000 Wor for 2457 ﬁ/vmu‘wm q//O)(
. T

mM.s, = 83000 _ | =

- = e S7

O R/ X1
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PREPARED By T awws _ LUBSUUUGIEN. YUIIEE ANTIAL LBIPUTALDN

, REPART Nuf,!-i_é‘ w
CMECKED BY. 7 psen . FORT WDRTH DIVISION a KB -2

1y . FORT WORYH, TEXAS : MODEL v LS -
REVISEDBY. . _ ___"' A

DATE _.-Lé!i_/ﬁ.‘. L 4;'.

i : _ &ﬂ;xlxgi: o Podder Servo. Con/ra[ éy_‘s)lerm

é‘uflo /3/;/()1(' /ﬂao/:r 3'7é# /k"cfpcl]e//z Re/:wr# No- FAS-34 ~/50)
_Pifod  Load =397 (RS /°°'_7° 25) '
Total = 770"*

The' upper rvdder 7ucvo(r€ln+ ond the. lfower. rec-
der uaq/ rant ore identicol (Ref, 36G1723). Aesscvme
for unequal distribotion of the foad +that 0% of

the Jiad go¢s. info ome 7uaa/ran/ ond 40% /n/a
the az‘/:cr, : .

~
)
tt

Max. /odJ onr ?‘/adir:an¢ = ‘770(«.64) e 462""

-

174€

P= ez ™ :
A= 2(2)(5—,302)(188)

= ,/4/2 /7R

e~

A2
= 32 70 ¥ a2

Fs = 16,000 nt (;6:4ruc{'ur§s Bullet/in B-4)

.S = _fs000  _y

= B « z 3.7
3270 . o . |

M[;{LQ ‘m( bolf “n’Aﬂ“‘

Pr 4¢2¥
APovz 312 (.3725)
i = /7 nE
e .
- f;r.: &L
17 , : '

‘s 39855 P inx .
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& ‘ ‘ PN D T Rl ¥ - PAGE o T -
S PREFARED BY”_LM —  Lonsalidated Vultse Aircralt Larparation ReponT Na_£2S: e mm o
\ © FORT WORTH DIVISION L
1 GHECKED BY FORT WORTH, TEXAS MODEL. .‘
REVISED BY o . 7 \ oATE..:SZIj:Af;Z_,. R

[{ - Grnalysis of Keddler Ferve Contiral System (Ce gé,'zu

‘ Fpr = 45 000 . (Structvures. Bulletin B-9)
MS, = gs5000 ./ - o £ 19:d_
IO :

Benc(;n e /«/? 1r ot cr.'”/:évc,r/ becovse oF

' the shert moement arm.

The object. now 75 4o fa ke /aaas. Frorm 1‘6;_:,

?uuo’fan{’s ‘ond  beom them o 7ue toha
. iep23) #i Find Jeods a/’///aof v /1 -/aw bel/
,( ~ eranks, (.ucr?u) o
\- o ,
“R¢SU[7<an-/ /oaa/ ar) bc//crdn/( /.!‘C/?ZI) 7?5*
e Mvmcfnl aﬁou* cen/cr a/ fd/w‘/on df Ae//cranlc = .2,73'(97()
j . . 4 ' "2‘36'”)-'* o
- ' l,daat"" on 6A€ arm qf.éc//crankz__.g_é_g{:- ) ‘ ’ =
S - 2.453 | 1
‘ o : = g03%*
‘ Laac/ ” eaé/c frern bc//cran& /. Nc/q/cr fnm Aob= 403%*
. ' Chccg '}ea"pu* g[é.// féru Zgﬂ{.. of gr_m(d‘c /721L
pP=to3®
A= 2q2(s-,128)(i32)
z .288 ;% ‘
fs= 402
£ 288
- = 2090 %/n%
Fe= /o000 ¥in™ (Strvetyres Bulletin B-4)
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. ﬁﬂa/}/sxé_ of Servo C’enﬁfg/ System (Cond)

ﬁﬁm_%‘r__bear‘/rj of bolt on /dj_«.

P=z=603%
- A= 2625)(.192)
= .09 n? .
fbrz 603
096
= 6300 in % - o ‘ : o
Fir= es000 Ha (Strvetures Bulletin B-4) i

- 6300

Ms = 45000  _y __‘.  - - 2408 - b

;‘)CQE gcgfl'aa gf Ag/g,c!on .al’ AC")J/ﬂj

5:‘::?('10/7 75 /aca/ccl 2, 7.//7 fram ccﬂ/er a)( 2 Aa/es‘ m \‘_{\

N

end  ofF arm (Ref 36c /7z/) : B .
ﬂ=.6‘a:r)?-
I =, Xé&in?t
-F+-—_Z. + LI_Z___
= 603 +_£JL..§:)..C__." sl.
.5’8 ’ i 366 ’
= 1046 + 5070 . : - ) . :‘

= 6110¥int | :.
Fi = ;5000 #/m+  (5tructures Bolletin B-4)

M.s.= 15000 _ [ = - +/.4&
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721= ;8,163 (¢40)
= //I 600 /'I‘) -

S ) ,
#w - Y= [ in. ' » e :
T = 167}t (ANC-S)

‘Fb:' L?Z!
Fal )
= _JI¢o0 (1)
27

= 498500 s

. . : Bcnd_j;ﬁj VMO dvlvs = 72, oao Y2 ,
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Analysis of Rudder Trim Teb_Syslem.

TAe. rvdder #rlrﬁ fa b 'carmlro/ .5)/.57430‘7 ori the
'XB‘(SG‘ ’s sdentical 4o 4he rudder Frim tob control
sra/cm of tha YB-3 and B-J36A, Cxcc/b'l" for a /ron‘/on

N . /

of the .s/ys?‘c‘rn i the /://oyls f?edcsfo/ ond 1he
co-pilots pedestal. I'n the aase of the x8-36, the
fw'/o{"s anc/ co- /'/o'ys con'fo/s " '/'Ae ' ee/es%a/é are
connected by a chain, whereas on the YB-36 and B-JA,
theve s an/)/ one vodder Frim fob corntrol .s/s-/em for
}“/75'. /o//o:l dnd ao-f;/a';,

JhGCK Diomend.  Relley Chain *29 fov -hq;,;on

g 1ed’ '/ » 'n- / et P ‘ o]~
(\( ; ) : Torjut .a[;/.?-/ ed | b/v /:9/. a#‘ /5'0 / #ﬂ/'/) (fr‘i/;’.;i'?_fz:j A/ L
Pidch rodive of sproxet = ,878/n (Red. 3ecuin)y |

7 LodJ Orflled toe chain = 1s0 - /7/#" L y ~i:if»‘: ”
: ‘ o 1878 ' !
ﬂ//owaHe -/ens. /o'dc‘v:m ‘70’0“# ' (D.'c'ymon‘Jﬁ Cufu /ojve>

Lheek he.ar'm_% fﬂ‘ tobe due ’/f ,’".n theo é.,&'-’-".,&&i

Tube = Yoo x 065 245T 4L, ,4//,)}

PIH dl.o=-’& };7' -

Lead = _I50 . 2007
Ay _ -

”bfz 2(00‘:)(: /56)-= ;0244[&‘.

Ay for = 200 = 8180 Fia™

_‘" , 0 21-4- ) ‘

' For= 133,000 . (Strvatures Buolletin B-1)

ms. = 133,000 _ | - 153
180 A
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ABSTRACT:

Analysis is made of the control system of the XB-36 bomber. This analysis is an addendum to

the stress analysis previously given for the YB-36 and B-36A bombers. Attention has been given

to the control column, aileron controls, elevator controls, elevator trim tab system, rudder controls
and brake pedal system, rudder control system and rudder trim tab system. A summary of the
margins of safety is included.
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